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Abstract: In past decades, many cities and regions have underwent structural transformations—e.g.,
in old industrialized “rust belts” or in peripheral rural areas. Many of these shrinking cities have
to face the challenges of long-term demographic and economic changes. While shrinkage is often
related to post-industrial transformations in the USA, in other countries, such as Germany, for
example, the causes are related to changing demographics with declining birth rates and the effects
of the German reunification. Many cities have tried to combat shrinkage and have thus developed
a variety of policies and strategies such as the establishing of substitute industries. To assess the
sustainability of this approach, this paper investigates the cities of Cleveland, USA and Bochum,
Germany in a comparative analysis following the most similar/most different research design. The
paper shows that substitute industries might lead to new development paths for shrinking cities;
however, whether these paths stimulate sustainable development is dependent on those who are
benefiting from these developments and to what extent.
Keywords: substitute industries; shrinking cities; urban development; sustainable development
1. Introduction
In many countries all over the world, cities and regions have underwent structural
transformations—e.g., in old industrialized “rust belts” or in peripheral rural areas [1–9].
Many of these shrinking cities have to face the challenges of long-term demographic and
economic changes [10,11]. In Germany, for example, changing demographics with declin-
ing birth rates and the effects of the German reunification were triggers for shrinkage. In the
USA, shrinkage has been largely caused by post-industrial transformations [8,10] (pp. 6–16).
Many cities have gone through stages of downsizing and, in this respect, they have
experienced a phenomenon wherein the type of industry which promoted growth in
the past (e.g., mining, manufacturing, steel industries) was dismantled in the wake of
globalization and post-industrial transformations [12–14]. For this reason, shrinking cities
often seek different (economic) paths, providing more innovative job opportunities [15]; yet,
substitute industries are widely varied [16]. The question is: Is always the most sustainable
path that is chosen for a future-oriented revitalization? A large number of cities have
applied comparable strategies: In many cases, branches such as tourism, logistics, culture,
education, and medical facilities, high-tech clusters, and green infrastructures have been
created [10].
This article investigates substitute industries as a revitalization tool for shrinking
cities, putting into question whether the chosen paths offer sustainable approaches for
shrinking cities. The underlying hypothesis is that, in light of global initiatives such as
sustainable development goals (SDGs) designed to steer global (urban) development in
a more focused way towards more inclusive, healthier, and environmentally friendly
cities [17], shrinking cities are in need of (urban) redevelopment and revitalization, and
therefore have the potential to implement these goals. After explaining the causes and
consequences of shrinkage and the routes leading to new economic opportunities, the
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paper presents substitute industries as part of a (sustainable) redevelopment strategy and
general plan for shrinkage in a sustainable way. This is followed by a section introducing
the materials and methods of the research. Then, in order to offer insights into the general
paths of shrinkage, and to reflect upon the proposed strategies, cases of shrinking cities
attempting to generate substitute industries are presented in the examples of Bochum,
Germany, and Cleveland, USA. Finally, we draw conclusions, highlighting the role of
substitute industries for reviving shrinking cities and the need to further investigate the
many paths of revitalization shrinking cities are undertaking.
2. Causes and Consequences of Shrinkage and the Quest for New Economic
Opportunities
Since the turn of the century, shrinking cities have emerged as a field of interest for
scientific research. For 20 years now, urban planners have tried to tackle the issue of
urban shrinkage, both in theoretical approaches as well as in specific urban development
strategies, to counteract the effects caused by shrinkage [18].
The Shrinking Cities International Research Network (SCiRN) defined a shrinking
city as an urban area with a population of at least 10,000 inhabitants that has been or is
currently facing large population losses for a period of at least two years. Adding to that,
the city is facing structural economic transformations and its associated consequences [5].
Yet, the issue of shrinking cities and its causes and effects, and the related policies
designed to deal with shrinkage, has not fully been explored. What characterizes shrinkage
as a multidimensional process is, first of all, the specific situation each shrinking city is
embedded in (national as well as regional and local). Moreover, there are many different
actors involved in the revitalizing of shrinking cities, and over the years various approaches
for addressing general shrinkage, particularly in urban planning, have been brought
forward [19].
Based on the discussion of the SCiRN network, which describes shrinkage as a factor of
economic transformations, the following paragraphs portray the causes and consequences
of shrinkage, which are in many aspects related to declining economies.
When the discourse on shrinkage started out at the beginning of the 2000s, scholars
were engaged in analysing the different conditions which might lead to the shrinkage of
an urban entity. The following six indicators were identified as potential causes of urban
shrinkage as a particular concern in monostructured regions:
• Outmigration of population (short distance suburbanization and long-distance migration);
• number of jobs;
• lack of a skilled workforce;
• deindustrialization (in general) of relevant economies;
• political decisions on all layers of government;
• real estate marked/state of building stock [20,21].
These developments can occur simultaneously or in parallel and they depend on
various aspects such as locational factors or individual circumstances. Moreover, the
aforementioned causes relate to shrinking phenomena in economic terms, sometimes
also the collapse of entire industrial branches. Job losses count as an accompanying and
intensifying effect.
In addition to a general increase in life expectancy and therefore an aging population,
there is also an outmigration of mostly young and very qualified citizens moving towards
city (centres) in general [22].
A weakened industrial sector in mining or manufacturing is a direct cause of the
decline of the economic basis of the city or region. Consequently, a lower number of jobs
and related job training possibilities are available, leading to a labour shortage in the end
through the increased outmigration of young and well-educated people [22,23] (p. A4). It
can therefore be stated that the population is out-migrating if there is no prospect for a job
and there is a lack of opportunities for training or higher education [24] (p. 7f).
Sustainability 2021, 13, 9250 3 of 15
With the economy in decline, a downward spiral is set in motion, which is influences
other branches of the economy, resulting in a lower competitiveness in terms of attracting
businesses, investments, and a qualified workforce [25] (pp. 94–95). Here, for example,
a less competitive workforce, lower investments from outside the city, and a declining
purchasing power within the city (due to higher unemployment and outmigration) have to
be mentioned [26,27] (p. 99f).
The problems of high unemployment rates and an out-migration of the younger pop-
ulation on the one hand, and the general income and expenditure policies of the municipal
budgets on the other hand, results in a structural loss of tax income for the respective city.
In addition, the decline of large companies in an area which is monostructured in economic
terms can quickly lead to precarious financial conditions [23,26,28] (pp. A7–A8).
The consequences of this downwards spiral can be summarized as having a popu-
lation decline, high unemployment rates, a loss of purchasing power and property tax,
the declining financial strength of private and public budgets, declining investments by
private and public households, and a loss of image for the entire city. These factors often
characterize the process of urban shrinkage [29] (p. 12), and they also demonstrate the
complexity of the phenomenon.
Thus, urban shrinkage is a multidimensional process. The consequences and effects of
shrinkage illustrate the broad spectrum of challenges municipalities affected by shrinkage
have to deal with. Economic transitions initiate a spiral of self-accelerating decline, resulting
in sometimes existential consequences for the municipalities. The question which is
often posed in this respect, is: If and how can urban shrinkage be stopped, mitigated,
or prevented, and how do measures of revitalization come into play in regards to urban
planning strategies and/or economic countermeasures?
The old industrial and post-industrial regions of the mining and steel industries
in western Germany, in particular in the former monostructured Ruhr area, serve as a
characteristic model of shrinkage, its causes and consequences, and also for the measures
with which to deal with shrinkage [30,31] (p. 1). However, this is not a phenomenon seen
only in Germany. As this development is happening around the globe in old industrial
cities or regions, and also in the north-eastern part of the US, the so-called rust belt, can be
seen as a prominent example. Many cities located in this region have had, and continue
to, face a decline in both the population and the economy in the last decades of the 20th
century. Long enduring post-industrial transformations have changed the old industrial
region, which is today a laboratory for new approaches and instruments trying to tackle
shrinkage [19,32]. The two case study cities presented in this paper, Bochum in Germany,
and Cleveland in the USA, are both located in these areas of shrinkage and decline, the
former in the Ruhr area, the latter in the rust belt.
As shrinking cities move through phases of downsizing, it is not always an easy
process to discover the economies which provided growth in former times, such as min-
ing, manufacturing, and steel industries, which do not fit into an era characterized by
globalization, transformations, and global crises. Moreover, it turns out that creating or
attracting new and alternative economies for workers who have lost their jobs due to
structural change is a lengthy and complex task [33]. One path to decelerate the down-
wards spiral seems to be generating so-called substitute industries [16], yet the question
remains if and how these strategies play a role in a more sustainable and liveable future for
shrinking cities.
3. Utilizing Substitute Industries as Part of a (Sustainable) Redevelopment Strategy
Despite the fact that problems and transitions are manifold in shrinking cities, as
we learned in Section 2 of this article, it is not always easy for cities, in particular their
political leaders, to accept that there is an ongoing decline, and to start thinking about
countermeasures. In this respect, many cities have developed policies and strategies to deal
with both shrinkage and economic decline in general. Meanwhile, scholars shrinking cities
have also brought forward typologies of strategies which are applied in shrinking cities.
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What is more, the application of specific strategies is influenced by the level of acceptance
of shrinkage in the respective city [34].
When it comes to choosing these strategies, in order to revitalize the economic
basis, many cities consider more innovative or at least alternative branches such as
tourism, logistics, culture, education, and medical facilities, as well as high-tech clusters or
green economies.
In the following sections, substitute industries are examined in more detail as a po-
tential concept for revitalization. This includes a definition of the concept, an introduction
to the different types and their respective tasks in relation to the urban economy, and an
outline of the potential limitations the concepts might encounter.
In order to understand substitute industries in the context of this article, an explanation
and classification of this concept is required. Many cities affected by shrinkage have lost
a major company or even an entire economic branch, and, as we learned in Section 2 of
this paper, are caught in the problems of a declining downward spiral. Substituting the
“old” economy with a new one is considered an important factor for a future-oriented
development, as these new economies might provide new opportunities for work, jobs,
and, in general, new impulses of development [34,35] (pp. 23–25). Thus, they offer paths
for the city and its inhabitants to regain stability and prevent further shrinkage [33].
In general, international literature has defined substitute industries in a socio-economic
perspective, by means of which a city can stabilize itself economically, financially, and
socially in the shrinking process, and where growth accents can be set [36,37].
Investigating the term “substitute industries” reveals that it is used in the English
language to describe the primary replacement of jobs as well as the strategies for the general
revitalization of the local economy. The expression “substitute industries” does not provide
any specific information about a certain economic branch or sector. It is not surprising
that substitute industries have been discussed, especially in the US. Since manufacturing
and mining companies have migrated or gone bankrupt, there has not been a shrinking
city in the US rust belt that has not tried to attract substitute industries or initiated a
different approach to economic stimulation [34,38] (pp. 83–85). This has ranged from
new urban regeneration strategies in terms of infrastructure-based economic development
such as “airport cities” to economic approaches such as the promotion of “creative class”
developments [39].
What adds to this is a diversified economic portfolio: in trying to attract new busi-
nesses from a variety of industries, cities get the chance to (re)create jobs in various eco-
nomic branches. This, in turn, would lower the dependency on a monostructured economy.
In this case, the correct label would be “establishing alternative industries” [32,37]. But
urban settings are highly complex. Therefore, not every city has the potential to jumpstart
each type of substitute industry. This is influenced by location, actors (citizens, political
leaders, planners), governance modes, and many other aspects. Moreover, a certain push,
or what Sorensen has called “critical juncture”, might be required to activate a specific
approach [40] (p. 25f).
One could ask at this point, whether the promoting of substitute industries in dealing
with shrinking cities may already offer more sustainable development paths for these cities;
hence, not trying to “fix” what has been lost during the last decades but dealing with
the potentials that are offered today in order to bring the downward spiral to a stop. A
sustainable (re)development of shrinking cities could offer new perspectives on the efforts
made to deal with shrinking cities, yet more case study-based research might be needed in
this respect.
The next Section investigates how sustainability and planning for shrinkage might
work together.
4. Sustainability and Planning for Shrinkage
The current understanding of sustainability has emerged during the course of the
past 30 years. It was shaped by the world commission for environment and development
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and aimed at balancing today’s resource consumption without being at the expense of
future generations [41] (p. 41). This resulted in the Agenda 21, in which the members of
the United Nations committed themselves to sustainable development. This included the
improving of the quality of housing and settlement in ecological, economic and, social
terms. Here, the aim was to measure the space required for the development of settlements
through environmentally friendly spatial planning and land use.
Cities are seen as key actors for greater sustainability in general and have become more
of a focus point in discussions around the issue, as more people are moving towards urban
centres. Studies have shown that, no matter how different in population size, economic
status, or administrative set up, they nevertheless face similar or the same conflicts with
sustainability strategies and plans, namely insufficient participation or ambitiousness
and, at some points, overlapping municipal strategies, as well as a lack of long-term
commitments. A need for more individual setups and interpretations has been attested
for [42]. However, the global attention to cities has often focused on the development of
new constructions and an expansion of land use [43] (p. 47), yet what does sustainability
mean for shrinking cities? In an area such as shrinking cities, with limited resources, these
resources must be handled with even greater care than in growing cities. Combing existing
initiatives and saving resources through this lens could already be a sustainable approach.
As described earlier in this paper, it is becoming apparent that Germany as well as
the US are not only dealing with growth issues but also the task of accommodating and
dealing with shrinkage [44] (p. 276), resulting in both the consumption of land as well as
the land that is falling out of use. The latter is an especially apparent issue in shrinking
cities, as with population decline and a rise in economic brownfield sites, land becomes
vacant. A sustainable way to deal with land use in this matter would, in general, be to
balance land markets. However, shrinking and growing cities are usually not neighbouring
cities and, since land use cannot be addressed as it could be with other goods or resources,
new ways towards sustainable development need to be found [45].
Another concern is that shrinkage occurs especially in (economically) monostructured
cities. A sustainable change in land use therefore requires not only the development of
unused land but also a diversified mix of uses, not only in economic terms but also in
regards to residential, office, retail, leisure, public (green) space, accommodation, and other
types of uses [11]. This should, in turn, contribute to the creating of vibrant and liveable
urban settings.
Combining strategies of sustainable economic and urban development in shrinking
cities offers additional potential to turn formerly brownfield spaces and vacancies into
“green” developments, such as spaces for rain/storm water management, that may enhance
urban climate adaptability or generally contribute to healthier urban environments. Never-
theless, it must be stated that these types of developments do not create direct economic
benefits that would keep the city from shrinking any further.
After presenting the materials and methods used for this research, the article investi-
gates the cases of Cleveland and Bochum. Looking at these cases demonstrates that the
development of substitute industries in shrinking cities can implement economic revital-
ization and, at the same time, enhance sustainability along the lines mentioned above.
5. Materials and Methods
The objective of the research was a comparative investigation of changes in planning
systems and planning cultures in view of shrinking cities in Germany and the USA, in
particular, to analyse planning strategies and instruments connected with urban shrinkage
and its causes in a comparative mode.
The methodological approach was based on carrying out and analysing case studies.
This involved a combination of desk research, qualitative semi-structured interviews with
stakeholders, site visits, and a workshop with stakeholders to verify the results.
• Regarding the planning cultural context, the selection of the two countries Germany
and the USA followed the most different systems approach, based on comparative
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studies in political science (according to Otner [46]). Yet, the selection of Bochum and
Cleveland followed the most similar systems approach (according to Pierre [47]). Both
cities displayed similar paths of shrinkage, comparable numbers of population, and
related branches of industry and economy. The approach for this comparative analysis
was based on the search for common features and differences (variation finding) [48].
Furthermore, the selection of case study cities was based on the following hypothesis:
Severe problems regarding shrinkage are present in both cities and lead to a change in
traditional planning strategies and the use of established instruments.
• Planning strategies are embedded in the local planning cultural context and cannot or
hardly be transferred to other cities despite similar conditions.
• Despite the limited transferability, there are signs of convergence in the development
of planning cultures caused by shrinkage.
Additionally, the results of the EU COST Action Cities Regrowing Smaller (CIRES)
showed that, of all European cities with more than 10,000 inhabitants, those with a popula-
tion between 300,000 and 500,000 were most often affected by shrinkage [11]. Moreover, in
both of the two cities, major strategies for innovative solutions regarding shrinkage-related
problems have been applied.
To identify examples of the best or worst practices, as well as the advantages and dis-
advantages of used strategies and measures for shrinking cities, the method of embedded
case study research was applied. With this approach, an in-depth analysis of actors, their
motivations, actions, opportunities, and limits, could be assessed. According to Yin [49],
case study research is based on six sources of information: documentation, archive material,
interviews, direct observation, passive observation, and physical/cultural artefacts.
As a starting point, the current state-of-the-art research was analysed by studying
academic literature related to shrinking cities, sustainable urban development, and the
revitalization of cities in Germany and the USA. Moreover, a collection of statistical data
was carried out in order to analyse the case study cities’ paths of decline. The core of the
work was carrying out 40 semi-structured interviews in the years 2017 and 2018 in the
cities of Cleveland and Bochum with actors in government (city planning departments,
regional entities, ministries), political decisionmakers, NGOs, developers, and academics.
Interview questions regarding both cities focused, among others, on the current
situation regarding population development and housing, possible critical points in the
history of urban development (e.g., major shutdowns, outmigration, etc.), the perception
of the problem of population loss both by city officials and the public, and the specific
policies in use in neighbourhoods with high vacancy rates to stabilize prices and improve
the quality of life. In addition, specific aspects regarding the cities were considered, such
as suburban development in Cleveland and the metropolitan/regional setting of Bochum.
Two site visits were carried out, during which the situations in the inner cities as well as a
range of neighbourhoods of Cleveland and Bochum were photographed and documented.
To be able to generalize the findings, the results were verified in a workshop (2018 at
Kaiserslautern) engaging a select number of stakeholders of the case study cities.
6. Cases of Shrinking Cities Attempting to Generate Substitute Industries
In recent years, the authors investigated several cases of shrinking cities, for the most
part in Germany and the USA. The following paragraphs highlight two cases of shrink-
ing cities as examples of leveraging substitute industries: Cleveland, USA, and Bochum,
Germany. These cities were selected based on their paths of economic transitions—from
manufacturing to other, somewhat more innovative, economic branches. The research
presented here is based on the research project PlanShrinking2, funded by the German
Research Association (DFG). The project applied case studies as a methodological approach,
involving literature analysis, data analysis, and semi-structured interviews with stakehold-
ers from the case study cities. Preliminary research results were then validated in the form
of a workshop at Kaiserslautern in the year 2018 with experts from the respective cities.
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Shrinking cities were chosen as the main focus for this research. The social, economic,
and spatial transformations triggered by shrinking processes present a specific challenge for
urban development and spatial sciences [4,6,50–52]. In particular, planning processes and
planning cultures are expected to change when dealing with shrinkage [53] as the causes
and effects of shrinkage are similar in different countries [38,52], but national discourses
and suggested solutions will most likely differ, therefore international comparative research
is needed.
In addition, it has to be considered that planning realms in the USA and in Germany
offer very specific yet different planning cultural settings. While the US planning culture
has been labelled “market oriented” [54], the German one offers a more elaborate multilevel
planning system, often criticized as being inflexible [55].
The comparative method considered cultural, social, economic, and ecological aspects,
as well as issues of land use. Germany, as well as the US, have implemented planning
strategies in order to actively deal with shrinkage [9]. The diverse range of strategies
has included substitute industries such as tourism, demolitions (right-sizing), and green
infrastructure [9]. The smart implementation of the “right” strategies to restructure a
shrinking city is crucial for a development that takes the conditions of shrinking into
account. Hollander et al. aptly enquired: “What are the viable options for a shrinking
city—redevelopment, landscape beautification, historic preservation, ecological restoration,
temporary uses, demolition of neighbourhoods, benign neglect, or perhaps something
else? How can a shrinking city evaluate what works and what doesn’t? How does it bal-
ance short-term considerations against long-term ones? Economic against environmental
ones?” [6] (p. 232). The same authors concluded that “shaving the edges off Youngstown,
or Detroit or Dresden, will no longer suffice” [6] (p. 232), particularly when dealing with
such a complex topic as shrinking cities.
6.1. Cleveland: Focused Growth
6.1.1. General Approach in Terms of Substitute Industries
The US city of Cleveland, located in the state of Ohio in the so-called US rust belt, is
a former centre of manufacturing and steel production which has experienced economic
transformations, shrinkage, and nearly a 50% loss of inhabitants since the 1960s [56]. In
order to jumpstart substitute industries to compensate for the losses the city had to face (in
jobs, people, and image), Cleveland has in recent years adopted a development strategy
based on an attempt to establish itself as a centre for biotechnology, medical research, and
medical care. In doing so, the city’s approach is much in line with other rust belt cities
in the Great Lakes region, also trying to innovate their economies by building on their
institutions of higher education and research [57].
Apparently, this strategy has been successful, since the research and learning institu-
tions have been major contributors to the economic transition and revival of many of the
region’s major metro areas, among them the city of Cleveland [57].
This approach to urban and regional development has certain advantages. Being lo-
cated in an area outside the city center, a development corridor is connecting the downtown
area and the University Circle neighborhood, aiming at spreading development across
town. Another advantage to combined projects following the lead of the University Circle
is that jobs which are created in the knowledge sector are unlikely to be shifted abroad,
and offer high-skill work and high wages. Consequently, Cleveland has attempted to
transform itself into a centre for innovation, thus trying to shed its rust belt image, often
based on initiatives by the private sector. One of them is the Greater University Circle
Initiative (GUCI), see Figures 1 and 2. The development of GUCI started as early as the
19th century when Western Reserve University and Case Institute of Technology decided
to find a new location for their expansion [58]. Figures 1 and 2 show the development
path in the urban fabric from historical buildings (Figure 1) up to the latest extensions with
flagship architecture (Figure 2).
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rs any ore institutions have decided to relocate to the University
ircl , an the area has become a world-clas centre of in ovation [58]. GUCI was offic ally
founded in 2005, supported by the Cl veland Foundation. Under the ro f of GUCI, the
Cleveland Foundation, the institutions of the University Circle, such as Case Western
Reserve University, Cleveland Clinic, University Hospitals, the City of Cleveland, and many
more, work together [58] (p. 24). The aim of the initiative is to “promote dialogue about
the future of surrounding neighbourhoods catalyse and help fund projects to transform
both the built environment and the lives of residents.” [58] (p. 24) and therefore connect
the inner city to the new development cluster for a broader and more sustainable approach
throughout the city.
The collaboration provides many advantages such as a platform of discussion, trans-
parency, a new way of working together, accountability, neutrality, continuity and the
“capacity for catalytic project conception and fundraising” [58] (p. 25). In doing so, more
coordination and efficiency has been achieved, resulting in a more sustainable approach
for the developing of this diverse urban setting.
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GUCI have developed four areas to focus on [58] (pp. 32–33):
1. Institutional partnership and basic elements of the initiative which enable the Greater
University Circle Initiative to survey growth.
2. Physical development, focusing on housing and retail projects and investments in
transportation.
3. Economic inclusion such as, on the one hand, motivating employees to live and
consume in the neighbourhoods and, on the other hand, persuading companies and
institutions to hire people who live in the neighbourhoods.
4. Community engagement by establishing new networks of neighbours.
Meanwhile, GUCI established a wide range of projects to connect institutions with
surrounding neighbourhoods. Overall, private actors, together with city officials, have
adopted a clear strategy to turn Cleveland into a hub for the knowledge economy. Invest-
ment is flowing into the city, programs ensure that existing communities are integrated in
this transformation, and areas such as the University Circle has seen urban redevelopment.
Some of these projects include the development of the so-called “Forgotten Triangle” by
connecting the University Circle district with two interstate highways, creating the “Op-
portunity Corridor”. This new boulevard is supposed to increase investment opportunities
along its path but has also been criticized for favouring suburban commuters and external
investors over the local neighbourhood, similar to the already existing Health Tech Corridor,
connecting University Circle and Downtown Cleveland, of which the opportunities for lo-
cal (neighbourhood scaled) businesses seem limited. Meanwhile, the redevelopment of the
downtown area as a residential district is moving on, but again, this development does not
focus on those Clevelanders who have suffered most from the city’s economic downturn.
6.1.2. Reflection on the Case
The City of Cleveland is an exemplary case of a city once dominated by a single
economic branch that has experienced significant shrinkage over the last decades. Having
learned from the past, it seems, the city’s government initiated a diversification strategy of
the urban economy to be more resilient and sustainable in general. Following the direction
of the tertiarization, Cleveland is now home to companies of various branches connected
with institutions of higher education and research. The strategy of the knowledge economy
is primarily lead by the GUCI, a cooperation and partnership of private and public actors
working in a multi-anchor strategy.
In the light of sustainability, this can be seen as the right direction for the city, as
multiple branches make the city’s economy more resilient to crises, and less dependent
on globalisation. The jobs created in knowledge economy-based companies are more
likely to stay and not be shipped overseas, and with the physical revitalisation of the
University Circle area, the quality of life and health of the city’s citizens has improved.
However, despite the fact that a connection to the downtown area was created by means of
a development corridor, this has not yet shown the intended results, namely to spread the
positive development effects of the University circle area across town.
However, it is not clear if the projects that are focusing on a small part of the city have
an impact on the city as a whole. Moreover, it cannot be determined from the research
whether the city administration had intentionally initiated a “sustainability strategy” with
these goals in mind, or if the effects of the initiatives were set on the agenda by the
GUCI. In the authors’ opinion, a step towards more sustainability was successful, as the
University Circle area was physically redeveloped and the attraction of new jobs has
created economic recovery, especially by linking the area to the rest of the city via the
development corridor and by creating links between existing projects. Moreover, it has
enhanced the redevelopment of the urban surroundings, and created a higher quality
of life with walkability, public (green) spaces, and local retail facilities. In general, the
development has also resulted in a rise of occupancy of buildings and a rise of inhabitants
in the area.
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Nevertheless, it can be observed that with such high demand for change and improve-
ment as in Cleveland, the city does not seem to have many options than to aim for a more
sustainable development with both the present and future generations in mind.
6.2. Bochum: Eds and Meds
6.2.1. General Approach in Terms of Substitute Industries
The City of Bochum is located in the German state of North Rhine-Westphalia, specifi-
cally in the Ruhr area. Much like the entire region, the city was subject to early economic
decline in mining, steel production, and the manufacturing sector. Therefore, many cities
of the densely-populated region have actively been trying to bring about change [33].
The city of Bochum has identified educational and medical facilities, or “eds and
meds”, as the route forward. Interestingly, this turns out to be a different approach
compared to most of the other cities in the Ruhr area, which are all somewhat competing
against each other. Moreover, eds and meds have always been important aspects for citizens.
In the future, with increasing global competition for education and research resources, with
the ongoing demographic change and an aging society, and with medical advances, this
role will increase even further. Furthermore, the city is already home to several eds and
meds activities. Bochum has acknowledged these demands and is promoting the project
“health campus” as an innovative approach to boost the city’s economy, which is a path
building on the city’s existing strengths (see Figures 3 and 4) [33,59] (p. 9).
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Bochum initiated the project health campus in 2006 to expand on already existing
strengths and the potential of 60,000 students routed in the Ruhr University Bochum (RUB)
next to it. The health campus aimed to attract the know-how and innovation coming from
the medical university and start-ups in the health sector, as well as from its close links
to other departments at RUB [33,59]. Over the years, many firms and institutions have
decided to locate at health campus, following the establishment of the “Hochschule für
Gesundheit”, (University of Applied Health Science). The aim of the project was to bring
public and private firms and institutions (spatially) together to enable greater benefits and
gains for all stakeholders [33].
In doing so, Bochum is actively taking on two aspects of the same coin:
1. In general, a city’s educational infrastructure counts as an important basis for success-
ful economic development in the respective municipality, as it provides well-trained
specialists for the local and regional labour market and creates jobs. Depending on
the size of the (higher) educational institution, the number of jobs varies [60] (pp. 6–7).
The city of Bochum is home to 57,000 university students at nine local universities,
providing 10,000 direct jobs and uncounted indirect ones. Subsequently, education is
already an important economic factor [33,61].
2. The importance of future health technologies and health infrastructures is increasing.
These include, for example, information technology and big data, as well as the possi-
bilities of increasingly individualized medical care, improved diagnosis and therapy,
and also new methods for prevention and rehabilitation [59] (p. 9). The medical
university located at Bochum consists of eight special clinics and links institutions of
higher and lower medical education [33].
Bringing together these two major economic and future-oriented locational factors
of eds and meds creates a great potential for the city of Bochum. The medical university
and its medical clinics and centres are important “industrial and enterprise clusters”. Here,
strong contributions are made to the economic foundation of their local municipalities
and beyond into the region. In general, cities are able to generate tangible benefits such as
employment and added value, as well as intangible benefits such as prestige and a change
of image [62]. Consequently, Bochum has started to promote and support the combined
development of these innovative sectors.
The two parts of health economics and health technology, as well as the link with
research and education, represents an innovative mix. Generally speaking, the healthcare
industry is one of the largest parts of the developed economies. Especially in Germany, the
health sector is a job-providing engine that is expected to grow even further with an aging
society [59] (p. 9).
Particularly efficient and productive is the combination of cross-sectoral efforts linking
professions of supply, science, and economics. University institutes are associated with
facilities of research, as well as its practice, production, and administration. The city of
Bochum has created exactly this constellation with its project Health Campus, in the univer-
sity area of the city, outside the downtown area. Connected by a transit and development
corridor, it aims to spread its revitalisation efforts across Bochum.
The spatial and functional connection of the Medical University with the University
of Applied Health Science, the health institutions and administrations of the state of North
Rhine Westphalia, public and private research institutes, companies from the industry, and
the manufacturing industry makes an important contribution to framing and mastering the
increasing number of innovations in healthcare. With the project Health Campus, Bochum
is providing a place for companies and institutions to develop in close proximity to each
other and benefit from their respective potentials. This strengthens the economic prospects
of Bochum as a whole and could counteract the loss of jobs in the manufacturing industry
as well as reduce shrinkage [33]. After successfully establishing Bochum as a centre for
the health industry, the city followed up on its own success by establishing yet another
future-oriented cluster. Again building on the know-how and expertise at RUB and a small
company cluster left over from the time when Nokia used to produce in Bochum, the city
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has established an IT cluster focusing on IT security. Part of the city’s development strategy
is also the redevelopment of brownfield sites often located right within the city limits. One
of these examples is the former plant of car manufacturer Opel. At this central location, the
city is now developing new residential areas, research facilities, and start-up clusters.
6.2.2. Reflection on the Case
The city of Bochum, as its surroundings, was affected early on by economic change.
In the competition among the Ruhr area’s cities, Bochum identified its niche and initiated
an education and medicine strategy to revitalise itself. Not only is eds and meds a field
of the economy that is likely to grow in importance in the future, but Bochum is already
home to companies and institutions working in the field. The goal is to build on existing
strengths for revitalisation and not create something new that is unsure to succeed.
Focusing on this approach can be classified being a sustainable strategy in growing
the urban economy, in the sense that the approach draws from the existing strengths of
higher and lower education as well as medical schools and education with private firms
and institutions and not initiates in an experimental new way, which would be unsure to
succeed and would presumably take longer.
The promotion and support of industrial and enterprise clusters in eds and meds with
cross-sectoral efforts linking the professions of supply, science, and economics is channelled
into the city’s health campus project. The companies working in the field are more likely to
stay in Bochum in the future and generate new jobs.
Located in the university area of town, the effects of physical revitalisation are linked
to the downtown area with a development corridor, aimed at revitalizing more than one
part of town, though it is not yet clear if this will materialize. Having a different thematic
approach to Cleveland, the corridor strategy to physically connect the projects to the
downtown areas, and consequently the rest of town, are quite similar, as well as stirring up
of development between the new development cluster and the inner city, spreading the
effects of development over a broader part of town. Moreover, it cannot be determined from
the research conducted in Bochum if the city’s administration has intentionally initiated
with a sustainable development strategy in mind or if the effects of the initiatives are
coincidentally aiming at the same outcome.
7. Conclusions
What is the role of substitute industries for revitalizing shrinking cities? The cases
displayed above highlight substitute industries from different angles. We found that in
Germany (Bochum) and the USA (Cleveland) alike, knowledge economy and eds and meds
were utilized as economic starting points to actively steer cities in a new direction away
from shrinkage. Comparing both cases, it seems that, with the new substitute industries,
more jobs and prosperity are on the horizon.
In general, the downward spirals caused vast losses of jobs in the case study cities, and
although we have seen traces of success in the revitalizing of the economies, the substitute
industries which were created are so far unable to become job generators to the same
extent. This became apparent during the interviews in both cities and the project workshop.
However, as substitute industries cannot serve as an instant remedy to solve structural
problems in shrinking cities, there will most likely be positive effects in the long-term.
Yet there are still loose ends and further research requirements. By focusing on attract-
ing new labour to the cities, people who have lost their jobs in mining or manufacturing
may be disconnected from this development. Thus, there is a demand to examine how effi-
cient these programs are at reaching poorer, less qualified citizens—after all, sustainability
also aims at strengthening social aspects.
Therefore, sustainable strategies for shrinking cities would encompass a range of
aspects in environmental, social, and economic terms, and rely on the cities’ existing
capacities. When it comes to making use of local economic potentials to promote and
create new jobs, it should be considered that those projects deliver added value for the city.
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In addition, a focus should be placed on environmental aspects, such as the recycling of
(brownfield) land, as well as jobs in innovative branches, which might be environmental
industries (e.g., bioeconomy). Moreover, it should be carefully considered whether the
existing building structures can be reused or rebuilt for other types of uses.
Furthermore, the new substitute industries are largely dependent on clusters around
a few key sectors. For this reason, the risk of creating another type of monostructural
economic base should be considered. Yet, as they are more diverse then the economies of
the past, and because the new industries and jobs are very location-based, unlike the old
ones, they are not at risk of being relocated, therefore they could be counted as being more
sustainable for a number of reasons.
In this context, sustainability can be defined as the cities being able to stop the shrink-
age process and stabilizing or even growing again, becoming somewhat viable as a town.
Both cities have learned from the upheaval of the past that viability can only be achieved
through economic revitalization and the creation of new jobs through substitute industries.
However, if the case study cities, with their two development hot spots, can achieve
this for the whole of their respective city remains to be seen. The development corridors,
connecting the projects with the downtown areas, are first attempts at revitalizing other
parts of town, but the question is whether a full-scale redevelopment is needed. It is
unlikely that the cities will ever regain the population numbers of the past.
Sustainability as a development goal would also need to see a physical reduction
in the size of the built and unused parts of these cities. The research results presented
here suggest that shrinking cities, in the beginning, did perhaps not consciously follow
sustainability strategies, but it is becoming apparent that these cities are feeling the pressure
to actively address the issue of sustainability in regards to the future-oriented liveability of
their cities.
All in all, it appears to be possible to learn from cities when it comes to substitute indus-
tries, and, in the cases Cleveland and Bochum, urban planning and urban (re-)development
also imply aspects of sustainability. Yet, the case study cities are on a viable path of doing
so. Thus, further research is needed in order to broaden these findings to a larger number
of cities within Germany and the USA, and also beyond these countries, in order to answer
the question of whether shrinking cities can turn to sustainability as a strategic path, given
their past experiences.
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